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54) OPTICAL INFORMATION COMMUNICATION SYSTEM AND METHOD 

57)Abstract: 

PURPOSE: To form more effective transmission between a central 
station and a network unit in a wavelength division multiplexing network. 
^CONSTITUTION: A wavelength division multiplex multiple frequency 
)ptical source (WDMFS) 140 is arranged in the central station 130 and 
)lural broad band diverse optical sources 198 are arranged in plural 
>ptical network (OFNW) units 190. A passive optical demultiplexer 165 
•unctions to mutually connect the OFNW units and the central station. 
The WDMFS is modulated to these optical carriers by an information 
iignal and the information signal is carried by using either direct 
nodulation or external modulation by these optical carriers. 
Consequently, plural individual optical information signal is formed for 
lescending transmission. Plural multiplex optical information signal is 
listributed to a remote node by a wavelength selective coupler 170 in 
:he central station and a multiplexed descending optical information 
iignal is separated according to an optical wavelength by the passive 
)ptical demultiplexer 165. The separated optical information signal is 
louted to plural OFNW units according to its wavelength. 
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(57) [Sft^l] (iiiE*) 

mm iA&^m^mit^mm&^yt'^-T. (wdm 
Fs) 1 4 o*^4'^^i 3 ojiffitt^n, isis©:/p- 

HA*> H#«^V-X 1 9 87jt, *g»0^^^>;/ h"?- 

^ (OFNW) a-<y h 1 9 OlcSEfflSn^o itfi/- 
h' 1 6 OF^ro^afi^^xv;!/^^:/!/^;-^-! 6 5tt, OF 

-5. f»«ff^*^::n6Jt=1^-V'J7KWDMFSS^P 
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(B) ^^^(D^mt^'^mm^^^^mmm^^m 

m^y'-^^^-fUi^D-t. 10 
mi<D'y7,y-A. 30 

(A) 1fi»ro<iSU©it1f«m#!&ffl«-r*l!BI»:o:/D- 
-X*^e'#6nT, llSa);V-xw'>i'^7r-1'A'{Cite 

(B) tsimmiiL<D^mmmm6fmmifri>^m 
mm\8imi/U'-7-^>!f)v—s't, so 



#M¥8-8 8 7 8 
SfllB1SI&o;i/-7^-i'>i'^7 7<A-tJ. ffl»C07'D-H 

^m^tyr^nizi^^^n. 
(c) fiie;i/-^*^?,ejiffljt7 7<A^:rrLT, 
^ti2j^$n^wtasicro#a<bts^M^s^^Rit-r^s 

A. 

m^n^mw:(D^=^^u7\zmmi^&if^n. mm^ 

357(Z)>'Xt-A. 

(A) gcfi^>tij^a{b#a;^iS»Jt#y-7;a:. 
S(riE^a^&»v-;^«. i!g»ro^a^b3n;tiiasij©T 

7-rAicEii$n, gfif2^afflffltigcv-x(i. ijicroiH 
sijo^&fi+^'J7^ii^Lv ^■o+^'j7±ii. -tn 

(B) mmcDjv-T-'Oif^yT-iJ'^t, 

(C) S»<Z)a5 2©i16Sffiggi. 1®I&«:/P-HA>K 
(incoherent) 'J-Xt, Ifife©^ 2 ©ft^gSiRtt 

ft+i''j7sffi#tb. :i<D=^^v7±\zmm(D±mm^ 
n. ffi3^ro;u-x^>i^^7 7'fA{3^=-&$n. 

(D) SB!iS!^xv;U5^7'^^-y-?£ff-r-53iaB§y-H 

tt;*? *^ 6 rolS»ro;i.-x > 7 7 A'tri^-^ $ n 
IBmi»Stfia«?1t:^:/7(c. ffij2lffl^7 7-f A'^£:n-U 

^^tJ^b. wta^ 1 C73^sms3«. MiBm 1 coi&fis*? 
m-:fyiz^y), m'i^KD^mizmm^nmm 
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(B) lilS:(D;i/-x^>yjfe7 7'r/N't, 

(C) «(D:/D-HA*>H^^V-Xi. mik(D^S: 

mat. m^<D^wMnm-yytmt^mm^^ 
7o»,aii^jt5-rsisiscoflS'J<o^iSfi-efeoT> m.w< 

■1n\z^^'^^n^wk<D±.mm^(omnm^^^^^h 



(3) ^P¥8-8 8 7 8 

^a^5ft»v-x(ij; o^i^j^^nfcis&oit:*^^ u 7\z 

\z. WL'^^m^mit^^m^w.^v-T. \zn-{77.^t> 
(B) si)S!3tx-7jv5^yui7ti-icgaig-r5fcj&ii, # 

(c) wiE^s»o#a{b3tig«fi^s, ^n^n, 
<D)V~7-^y^ity7^n^'ftLx. lasfcojt^y h"? 

50 m.^<D^m\f&nfz%mm.mm\ mk<r)%^vV'7- 
^3.-vV\z^y)^m^n^^^\t. l!g»oTMKcD 

^ntt^%w.^xh':>x'^mm^mm-t^-}3^. 

^a;^jfe&v-x(c j; ofiitt^n/i^ii&o^+v u 7\z 

^■&m^^v-7s\z^mm-&ntz^m%^^ u 7{c 

(A) ffi3&0<@Sijco^a^b^1W«fS^^ffift-r-5;5:* 
tC. til^CD:/D-KA*>h*i^!|$V-Xl3A''f 7XS:*>tt 

fl(rlBls»(D:/D-KA'>Hv-:^«, 

muwL^(D%mmmmi. ftHieis&roT'D- h a-> h v 
50 n-^nifg^sn. 
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(B) ^i»w^D-HA*>Ky-x*^eoiiis«7)jtM^ 

(c) m%'i,)v-^-h^^<DWk(D^mmmim^^. 

a^$-&-5:i<>:^£#ii<»:-r'5i»*«2 1 W^ffi. 
[©^^2 5] flfltEffi|!c(DlfafI^«. LED(CJ:0 

[0 0 0 1] 

%v-7.\zmt^> 

[0 0 0 2] 

^-y h9-i7a-y h<i:OM<D3t77'rA*S:frtT, ffi 

[0 0 0 3] aa£roa:c:5. i8[g^^fiJ^tt^bJl£^«y 
-if. RITE-Nettt. "OFC '94 Postde 

adline papers" (1 9 9 4^) (OPDS - 1 ~PD8 - 3 
^—i><D "RITE-Net: A Passive Optical Network Arch 
i lecture Based on the Remote Interrogation of Term 
inal Equipment" (N. J. FrigotolT) (ClB^^nT* 
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Ifffim^fi, I^-if^£C©i@SijroSc:S{c|pIiBIL, dOl^ 
— J; 0Sttt$n«3te/'«'7-!£^|l|-rs ^1 tCJ; D# 
^giiCO^^y h^-i^a-y h^^e.'t'Sll^'v© 

mm^^ (7-y:/7,hU-Alf«. f/S^^-fe, ±0 1- 
77^'>y^) ^m^t^rzib\Z. ^^t>>y h7-i7az: 
-y hH*3lt-&^iei^», ^t4^-y h7-i7a:::<y Ml. ^ 

{c. jlSRSy-H^:fM>Tm2 0)t7r'fA-tci|ig-&$n 
•5, 

[00 04] 

Sfb (line division multiplexing: TDM) <r>f^^t 

>t4^>y h7-i7a--y hcojtSlitgtt. 
tf«y hk-hT'boTffilf^'rSiJJSd^ifeS. SSJC, 2 

4^-y h7-^a--y htK>[lfl©^3|?£}gfiKf SiltT* 
^, 

5^? [0 0 0 5] 

[0 0 0 6] -SlJSCSJdctnfi. *S!BJHi5V»T«, & 

fi5>fij^a^b#2^ia[»jtev-;^*^ f^^cBBsa 

>y h7-^?a-<y hrtfcBBSSn^, i^SS/- H(^(7)S; 
B()SJ3txVjl/f^:/l/^-y-«. 3t^-y l>'7-^:7a-<y 

40 '^^mt^m-s.m&t^tcib\zm.m-^, c<DS'&m^ 
lg&©^tt^b$n;tra©3tjfiS+^'J7 
^litt-r^. ifsif^*^ c:n?)jt+v'J7{c#a;^jS 

n«) . ^ini-^D. Toesiffltc, ififtrofflgij^twffi 

o^tt^b^lfffiffl^^jiliy-HtcBHMU, ;::ojiiiy 
- KTSi8(jS^rVJU5"7'l/i7-y-;)t^a{b3nZiT0^ 

50 ftytmmmmt. s!fta!Jtxv;pg^yi/i'-y-*»6«i»<D 
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[0 0 0 7] ±0 (±SKflK0) weiSlffllC, 
P - HA- > H y-;^ «. 1g»0<BSiJ(7)3tea!tg+ ^ U 7 i£ 

[0 0 0 8] *?2HjlCDff^Lt^^ii«*i|{I*3t^Ttt, TO 

m-^tioff^tj, -en-^n, i. s /im©^iK:Bt 
D. *l^s*■r^3•liB^n-5. c«±D3tifSffi^«. -ero 

ffi^©^**±0^+^U7±(c:> TDM, -y- 
Zf^^ U7'^)l^':fl'C''>>if (subcarrier multiplex 
ing:SCM) <Di«]n\z^r)jjax>infz^^zJ:-oX. <^ 20 

sn-5. 

[0 0 0 9] sen, *^?^Ollii«»J(C*3ViT«. ±0 

i&Wf^5^8i-r^;t*iciif^-r-5. 30 

[0 0 10] 

7 — i7 (load access routing network: LARNE 

T) ^£^-r. 

[0 0 1 1] EllUfeliT, i£:B^i'fiJ^aibD~*;l'T 
^■feXJt— T-W >i^^y H^-^/ (LARNET) 10 

0 tt. fS)^^ 1 3 0 tJiHy- H 1 6 0 tffi«<7)Jt'#^ 
7 h^-^^n.--^' h 1 9 Oi. 1 9 02 1 9 0 

S?5lSIi, l2, . . . I.IJ> 1 1-. tLT^i^-r, 

1 3 0 fs. Kfi^>9J^ffi^b^ai^jSti&jtv-x 1 4 0 1 
Smggi 5 0 ijzSfiSWtt;'?-^^ 1 7 OiA^^^jiO, ^ 

•5. •iii§L'rtWi^M'c^n.nmk%v-7s 1 4 o«, 

[0 0 12] 1 6 ott, ^mwt^^)\^=f-:f 50 
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li. "IEEE Photon, Tecbnol. Lett." (1 9 9 l¥) V 
01.3, No.100 8 9 6~8 9 "Integrated Op 

tics NxN Multiplexer on Silicon" (C. Ddragone^ 

Lxmmnxif^^ifi, ^ina, ■eiifflTi^-M e 1 1 

H 1 6 Oi-olS, hC'-i^a-'V h 1 9 Oi-.C 

l*f lT*tf£;bTVi^. §:mmt^^-7)V=f-f\yi/'^l 6 

S 1 02±{Cjg^L/T, LARNET lOOfi 

<£|gffi-r^itigi:g+v U 7lcJ;S«:^jta^?&Jg/jNi3-rs 

jsojiz-x-r >i^7j^-h 1 6 8i-.<£. -s-nnm-r?) 

h^-i^a-y h 1 9 0 

[0 0 13] ^&m^^ti-:^y 1 7 OlS, 
7 2 <!:tH:^4^-M 7 3 i:)R;^[6Ht5j?- h 1 7 4 
•r-5. ^^r-fA'l 7 UJ, 5«:^l^tt3j^-M 7 4S:S 

iiS!5tr-7;i/5^:/wi'ti- 1 6 5 oesifflsj?- h 1 6 1 

Sii^U. 3^77^ A'l 7 5tt. ttl:fj7|?-hl 7 SSglt 
g§l SOizmmV. ^7 7^A'l 7 7(J, A^^Jj^-h 1 

7 2 ^Scfi^>fij^a<t^^a^&&^v~7. 1 4 0 \zmm 

l>Tti-2>. 

[0 0 14] fi^TroittBJf'^t^T. Xi-nSi5^roi^;u- 

i*i<o^Tos5^«. ^<Dmm. ^i^xs. mmmmn- 

90itt. 190.. I9O2. . . . . 190n (D-'D(r> 
K^mXh^. %^^v h7-i7a--;/ h 1 9 

Oitt, ig^-f L/feJti?fe:^y h^-i'an'y h 1 9 08. a6 

[0 0 15] LARNET 1 0 0|*I(75^t'-¥^^>y K7-i7 

a->y h 1 9 Oi«. 1 9 3i. :/d- 

HA*>K^;^Jty-;^l 9 8j. yWi%V'y-ni 9 5j 
&fia«3tt*:^7l 9 Sitt. &fi3!J?tt* 
■:fynOtmm. iJctt;. iafl8;>WWLT43 0. ^L 
T. KtiTf-- M 9 2 , <i:W:f}3j^- h 1 9 4 j t 
5t?-h 1 9 7 i tfl^iE>fJii>, 
[0 0 16] «»CD^7 7'fAl 8 0 1.(4, 

n. SB()S^xT;i'9^7'l/i'-y-i 6 5ro;p-x^' 

1 6 8i-aS:&fia«tt;^(7'7l 9 3 1 ©»(;^|^t!fe 
1 9 7i-.(Cii@^T-5. h7-^a-y 
h 1 9 OiH*5t>Ttt. 3t7r'f>'N*l 9 6jJ4, KfiS*? 
tt^T'^l 9 3iOA*Jl^-M 9 2i?&:rD-HA'>H 
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vy-n 1 9 b^\z^mt^. j:ne)OiS:gaj5tt*y 

719 3), yD-KA->H^«?tV-Xl 9 8i. T«£ 

^U-V-A'l 9 5i. Jt7T^A'l 9 6i tJt77^/N*l 

[0 0 17] :^D-KA*>H#^)tV-;^l 9 8(«, 
jSI^/-H 1 QQn<D^mM%f-r)V'^-^Vi;^\ 6 5 

\t. zTu- HA-> h*#^3t7-x 1 9 8. tt, %mn^ 

1. 3 umroiSe:gTfcoTSfcWr2)J;3S#?3n. - 
75. ya-K/OH^^^tV-Xl 9 82 «. 1. 5u 

-5. ff*b<ti, yD-HA'>K#^>tV-;^l 9 8j 
«, )t^-f:t-H (lightemitting diode: LED) "C 

[0 0 18]^*:f3. LARNETl 0 0|*|T)tffi«m^ 

TjHi/jWcfS^tt^n-S^OMCOl^T. LARNET 1 0 OCD 

ARNET 1 0 0(^<D^ff-^«)fijeiCOliTli. 1212. 
03©LARNETIi:PViT<i:l^^f3iJiWX?^S. £tT 

&S:>ty-xi4 0. ^'p- HA'> H^lf 

[0 0 19] LARNETl 0 OJlfeV^T. iSRSZ-h* 

1 6 ofci^it^nitiiiicro^tffiSfE^i 4 ii-otffissc 

CD)t#^-y hr7-i7a;i>y h 1 9 Oi-.tS. m^i^MWl 

)tV-;(, ] 4 01?±^$n5) s^isi-rscticj;D. 

l!jJfi5>S'J^fijk^ffl^iS»^V-X 1 4 OT±fi£$n 

^. urojtffiiafs^i 4 i,-„ij. ifefi5>sij#a^b#ffi 

A-1 7 7(Iite-^$nT. )SI^/-H1 6 OlCl^ttTTSiE 
A*l 7 7SWfc^, A;'3>}?-M 7 2*^e>A-5, -eo 

ti^. ^ne.«. 1 7 os^bT. 

IfiH4/f^- M 7 4 iCfeMT^. ^7 T-f A' 1 7 1 li, )R 

SJ3tx-7;i/g^>i'U'i7-y- 1 6 5 (D&mm^- h i 6 i 

[0 0 2 0] S:ffl)i!^tx-7il'^:/Wi7tH 6 5 lit. yt^ 
fillLfc^^oT, ^ffl:{b$n/c3t1f^fg^l 4 li-.S: 
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9 0i\t. ^my-Yl 6 O;0^5>3t7r-l'A'l 8 0)^^ 
LXmmmi4 li^?t4v'J7A141i <Dm&\(D^ 

0 ) TSft^n, ^m^nitmnmn 1 4 1 j ©jt&g 

«, ^^mism 4 ii<Dmm<D^^^=¥y*)7M4h 

^i-sij^ffl^b^aj^&ic^v-x 1 4 o-^«iii&$n, i^jg 
ro^t^^-y hy-i?:!- y M 9 Oi tc«iai$ns"b© 
r»-5. Ti«#Jirfesi$n^«is«j@3ijwjtffi^m^i 

[0021] ±i0hyy^y'i7 {±m\^<o&m) li*t 

bT«. m^(Dmmism 9 9i-.*^ -tnm it^ 

m^l 9 9,-.*^63Sl!§/-Hl 6 0 fCi@lf&$n-5. 

^*>y h'y-C'^.-y h 1 9 0) fj, -^Zf^^ 'J7. & 

*vi»> Bt^i-sij^ffijb^n/cif^ffi^i 9 9i©HnA> 
^ii^u, ^ne.«. aSRiy-Ki 6 ooju— r^>i/ 
#-h 1 6 8i l::;i/--T-c>i/sn4J;5li, SR?i>'- 
H 1 6 Oj tSif^^^ns, S!ftS5tx-7ju?:/ui7+>-i 

6 5«> ±Si!ffiKro1f^fS^l 9 9,-„ ^^t^WflX^ 

x-7;u5^:/i/i7-y-i 6 scoigjaifflji^- h i 6 ia^&. as 

;&3!*?tt*:/7l 7 0«5R^r|^tt!}?-M 7 4t, it 7 
T-f A*l 7 1 Sr^^bTfiJS-rs. 3e>C, C:o±0h7 

h I 7 SiZ&mr^o C:(DJt7r'1'A'l 7 5fJ, ijfJia 
IRittl-fy 1 7 0(Dltitlt--h 1 7 3-^ C(0±0h7 

y^yi;^^^m \ sorosMggi 5 0ii;u-x^>i^ 

■r-5rc»(ci^-&-r2.. cirosft^i 5 ott, ±oh77 

o,-.(3i|gji$nsffl|gc»ifiafi^i 9 9.-.{c5t*^-r-5 

[0 0 2 2] '^&^m^mt^mm^'^%'j-7. 1 4 0 
mmi)^'tz.\z^'\i(;>n^m\. SMmw^gscro^a 
^csnfcm^tifig*^ u 7ov-x€:jstt-rsfcj&o 

7-^ >!f)V—9 (waveguidegratlng router :WGR) 

^mn^^v-^r, ^(nm'ttmmt. "ofc'94pos 

tdeadl ine papers" (1 9 9 4 ^ji^) (DPD 16-1 ~PD 1 
40 6 -4-^—i?(r> "A 12-FreQuency WDM Source Laser Ba 
sed on a Transnissive Waveguide Gratiug Router" 

(M. Zirngibl. C. H. Joyner^lT) tPS^^nTl^ 
■2), Z.n^m^^X. L A R N E T 1 0 0 ©ififi^>SiJ#^ffi 
it^mWiWk%V-7^ 1 4 0 Srtft^r^. 

[0 0 2 3] WGRW— tfi:L-TSi:K$nTli*iSifi^> 

m^mtS'nwiW.w.%v-y^ 1 4 oti. ^ssscco^tsiigs 

13 3>-.i:. ^-ntC^iS^^nfe^fe-SSl 3 4,-„ ^ 
^/5:SjittCDnxlw#&KJi'l<'-T-t'>i^JP-:$'l 3 
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7-7r-fe-y h 1 3 1 1 1 3 9 t<Dmiz]^i^-inr^^ 

fficUSCD^ntt, 12T. ^(Di^S. 1 2 X 1 (D^&SS^ 
U-x-C y^)V-'5' 1 3 S^LARNET 1 0 0|*3tCffl 

[0 0 2 4] jil:AW7X*i*>*»5<!:, 3tli<S«§l 3 3 

1 tm^^iz 4) tmm.mv-f-^y^)\'-^iz 5 
ij 7 A i4ij (D&STOi^, h-r^#^ 
A 141. \zm^%'^nm 1 4 1 . a, js^g^^ij^a^b 

^fi^^&ISJtV-T. 1 AQ(D%nm^^ \ 3 3i 
IKiftmSt^&^iB-r^CltlCjcD. h•7-i7a- 
1 3 8T4fi)c$n5. If^^t^tt. )t^^-\'U7A141,H 

mmiz, '^&^m^m\:^^mmi.%'j~7. 1 4 ows 

»05tJi'ti^l 3 3i-.OfggBI«. 3t+-\''J70^n^ 

n©K&Ai4i,-jci5t.^T. msijcoffiscw^tif sfs# 1 
^aisiific^s^y-:^ 1 4 0 \t, m^<Dmm(D%^\ u 7 

A141.-,,W^ll8Sii-7|^-hfS. ^^««JTtt, &:B5MPJ 

^^S^l:#ttjaiSf»^v~;^ 1 4 0 idJ: D^iSSnjtJt* 
■\'U7A141itt. '>;^j:< it) 1 5 5MB/S e c(D^- 
h T o T^aB 1" ^ c: 1 ^ ^ . 

[0 0 2 5] ^■&^m^mt^^m'&^%v-7s 1 4 0 
(r)%^m)V- v<r>7.^^ SfimiiA ATS 

t^(C^>SS LTl^^^^^-V U 7C0fefi A 141, -„ TfcoT, 
JtfB^^1W$8«^ 1 4 li-™=£^fig-r-5<t5a5£$nT 
!fifi^>SiJ#tt<b^a^&S!c5tV-X 1 4 0 ^ffl^i 
T'C 1 3 5 

^+v'J7ro1ii:rom;£(7)?tJStSAi4i,-„-r(Di!^. T5it 
t 'J7A1411 tt, MfflCX >5'-A'JUAAt:b:/5:oT, 

^%m\zmm\^x. t^wMjiHu^hb^o. ->7ht 

[0 0 2 6] 3tli<l®«Sl 3 3.-0 t^&SSl 3 4i-. tiia 

*^t)-a-6nrc^SiKi^^-X'f >i';i/-^ 1 3 514. 

T[J. "Integrated Photonics Research Postdeadline 
papers" (1 9 9 4^) 0PD2 - 1 ~PD2 - 4 ^-v' 
CO "A High Performance, 12 Wavelength Optical Multi 
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-Channel Controller" (M. Zirngibl, C. H. Joyner^^ 

^1 4 lt-.«, 3t7 7^A*l 7 7Ci|g^3nT. TSSJ 

4 li-o(7)A7-U'^>'l'2:i©Jp-r^;i(i:t)T$4. 
(0 0 2 7] il!J:Sji«?tt:<7:/7 1 7 Ott, fjft^ 1 3 0 

tSRiy- H 1 6 0 t<oraTejMsn*±o. *5j;t;. 

yy^ y^\t. yKxDhyy-f y ^ t\t%u^yt^n> 
1 7 0 tt, igg^i-S!l^tt<b^^tt^iS»^tv-;^ 1 4 ojc 

J:0g«^3n«T0Wh77^yi7i, j§R^y-K16 

h9-i7a->;/ 1 9 Oi-o 

'swTOwfejgfflir. *5j;t/, S^i^ i 5 0'\o±0(7) 
^■y-16 5«. ^tti?«m-^I 4 l,-.S:fgjifflj}?-M 

6 iTsmi/, z.<Dmm.mm ^ \ \t. w.^miRm 

Zfy 1 7 0 ©5R;?ia)tt3j?- M 7 4*^e.^t77-fA*l 7 

1 (ciig^$n-5>. ::osiiS!jtx-7;u^^u^-y-i 6 5 
1 9 o^.n\z)v-7■^yif•t^, mA.\i. 9tm-^nit% 

ffifSfll^ 1 4 1 ) «. )V-y-^ y^ifs- M 6 8 1 XzWlt 

$n^. >i^#-h 1 6 8j«. ^t77^ 

JO A*l 8 Oi®— )®{3i^igi!$n> C05t7r-1'/'N*1 8 Oi CD 
^^^-:/ h^-i^a-'v h 1 9 0i{c:S«55!Sn 

s. ym.may'mm.^^ 1 4 1 j u 7©jtiijcfi 

%mm.m^ 1 4 1 i ^fflv^T, 3twffiM^ 1 4 1 i -mm. 

h'7-i':i-'> h 1 9 Qi\Z)V-f--< y^t 
^(Oi^m. &S»SiJ^ffi<b#ffi^ifiiC^tV-Xl 4 
0,T*^Sn;t3t1f«fi^l 4 litt, 
h^-i'a-y h 1 9 Oi 

[0 0 2 9] jSBI/-H 1 6 Op^(D^W}myt'f-7)l^-f 

\ A0<D'mm&^v-7->( yif)V-^ I 3 5 lev «y 5^ 

1 3 5*n 2<HrofSSi|(D5ti&fi-Ct)oTlW$8fB 

^sttttT'Si'Si^ti 2m(r>%B.m)v-v^mr^^^ 

J&LARNETl 0 OfC:feViT«. SSftliJfcT'V^l/g^T' 
ki^-y-l 6 5«, '>U< th \ 2m<D^-(D%WV- 

[0 0 3 0] ^+YU70!t^;£0^&;SA141il3*ttS 

50 ymm^<n>%'^m.^^ 1 4 1 1 sn / - h 1 e 0 t 



13 

1 6 5(D>IU— y^ft^- h 1 6 Sj A^eigt:gji5?tt* 
•fy 1 9 3 1 a>5R:&[BH4jJ?- h 1 9 7iTt)oT. )t7T 

IS^l 4 gcfil*?tt*^7l 9 3i<£:fM^T, 

1 9 3 i ©(±};^)7t^-h 1 9 4j (ifeJKI- 
•5. ;i «i2gfi®J?tt :/7 1 9 3 i Jtif i 4 

3t7 7'f /n 9 ljtC«e-&SnT, TfiS^tl^v'- 
A*l 9 SiJCfeSianS. r:«)TfiiE3tU'>-A*l 9 5i? 

[0 0 3 1 ] ±.mm^(D\'y'y ^ y^\Z-o\^X\t. m.^ 
(d:/d- h'A-> H^<i^v-x 1 9 81. (J. ^I&ra^ 

9 9,-« ^j^figf :/D-hV\'>H^#3tv-:5; 1 9 
8«, ±8ilfflij'\Wlf 1 9 9 iS:*<3 

1. 3Mm{I*V»T, Jtl5!WJ!2:t^^^ififiA'>h*Ct>rc 
oTS«-rs. COTlf^fi^l 9 9j», :/D-HA*> 
H^<$3ty-7, 1 9 8i;)^^)&-SS«?14*7'5 1 9 3i(D 
A^'JTJ^-M 9 2.C:)t7 7-1'A'l 9 6jS:/>LT«S^$ 

U7. :;^D-HK>K^^^^y-;^ 1 9 8i 

ir J; 0 WL\^-^nitm'»\<D^^^ 'J 7 A 199) ±TI^5^S!l# 

[0 0 3 2] ;lfi|y-Kl 6 0«. ±DCOlf^fi^l 9 
9 1 -n ^^mm^'f-^)V^-:fV^^ 1 6 5 <D)V-f-^ > 

i^#-h 1 6 8>-.-c§mi-s. z.(D±.WLm'^<fymmm 

^^ 9 9j«. 9 3j<£:fM>T. A:*: 

7}^-M 9 2i75>e>M:5l^tt4^-h 1 9 TiC'eaSb, ^ 
«;&fB]tt7}?-M 9 7j;5^e.3t>'T'rA*l 8 OilC 

i^^snT. >y^i?- H 1 6 %i\zm^^x±. 

16 0«. C:n^)ro1»^m^l 9 9.-.S;^tt^t;L.T. 

Slf)S!^tx-7;i/?:/u^'-y- 1 6 5 coisiifflj)^- hi 6 i 

[0 0 3 3] L*^L/. :/P-HA*>H^«l)tV-Xl 9 
8i (055^7^7.'^ i7 h;Hll:^tt. 1 3 0 (c|6]75>o 

1 6 5<D^€;Si/'^x<7)'gjiA*>Hiti(i> ±.m\(Dmnm 
^1 9 Qi^y^ )V^mmt^. ^cDiSRiy-H i 6 o 

m^f I 9 9iOitl!^W»V^X'^i7 hJUX^-f 
Sfj3iJ7tx-7;i.?-7'l/i7-y-i 6 5(0fiMffl>K-h 1 6 1 
;5^iE>ijsS^$n^J;'5(cL., 3^(1, S(8I§ 1 5 0 

9 8ilIJ:0fI^$n-53t:^^^'J7COtr-^^}£gA199 
i ^f^'L-t Lfc±«Effi'\(7)1f 1 9 9 i ro-gpcoi?*. 

[0 0 3 4] *KLT, LARNET 1 0 OCOjgH/- 
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H 1 6 o«, yty-{)V^tvx. fejct;, sftggi 5 o 

-3j?- h t LT«!IIE-r4. 1fi»®3t^?6*>> h-^-i^an 
y h 1 9 0.-.*^&«i|i&3nfe±0 h77-ry^tt, «[ 

iS:O3t4^-vU7(0(@SiJO&fiA199i-.TfeoT, X^-T 
X^nSOT. 3Sfil/-K 1 6 OCDSiJ^^xTJUf^T' 

6 0fJ, h^-i'a:::-;; hi 

9 0 J ^JV-f-^ >if^s- M 6 8 J USSfiZUT, 

i<? 'J70)tgcfiA199j«±iiftffl©^i:. ■fti}CD±SfE{B!im^. 
«^J^«> Jt+'^'J7CD^jSfiA199)o cdM^, 

it+'\'iJ7«Jti&fiA199i-iC0m^<l:K)(JB«X'^i' 
h;UW7a::t-A'-7yysiE±-r5. 3 61', SfidSIJte 
x-Tji/g^y^Wiz-y-i 6 5^:ftLX(D±Mm'\(D)V-7-.^ 

yf\t. LARNET 1 0 Ol*3(7)TSitffl, *5ckr/. ±^ 
<M'\Wh77^' y^'JP-x^' >i'(Ci£JS?t3nS)t7 7 

■5. 

[0 0 3 5] 7^VV-^ (07K-B-r) ^4'*^13 0 
-h 1 7 2iC0|ifllC#ALT. ±SK<H!l'\»h^7^ 

*^ e. © 7 >< - H A* >;/ ^ £ ia± t T. Sfi^^sij^a^k^fi 

[0 0 3 6] SfSggl 5 0(J. ^tSmggl 5 3<J:x^;i. 

^^T'Wi^u-i 5 5 ir^^rt^. ^(r)'f-^)\'j-:fv'p^\ 

i^-y-Tabs, ]iSiy-Ki 6 035^6^ffifl23nfcifam 

^1 9 9,-.*t. giiffl;}?-h 1 6 it^i^m&mn^ti 

■fy 1 7 0 CD^;^[^tt/J^- h 1 7 4{c:^7T'f/N'l 7 1 

m^m^^:f)Zfy 1 7 0 S:frbTW:^7j?- M 7 3 icfi 
J»bT, SSIC, 3tSft8gl 5 3JC)aiM5^^*;H 5 7 

S::n"tTeii3n-5, ^fesmsgl 5 3CDta:'3{i, 
^•fu^'^)- 1 5 5 {CPiftll'ir-:/;!/ 1 5 4 ^:fM>TriS-&3 

n^s. doxvjvg^T'u-^-y-i 5 5«, •y-y+t'J7. 
S'mffift^i 5 9,-n=£ii«L. ■?-uT> :i<Dmwmm 

m^l 5 9i-.tt> *n^'n, ^t^^-y h^-i'a--;/ 

40 M 9 Oi-.trcfcfjeillsn^lWSfB-^i 9 9i-n{;:?Sf^£; 

[0 0 3 7] S2«J, LARNET2 0 0S:. ^tX. 
EI3{J, LARNET3 0 OSr-Sf, ^ICDLARNET 
200(i:LARNET30 0 (i^< CD^TL ARNET 

1 0 0 tmmmizhmmmz'bm-xs>^. larne 

T2 0 0 tLARNETS 0 0C0«|fieig5il«, LARN 

ET 1 0 0 (Drnj^^mtm^mzm-xh^, Ltzt^-o 

50 [0 0 3 8] LARNET2 0 OtC^^iT. ^^^M^ 
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fejif-S, :i(75LARNET2 0 Ott, 4'5)iJi2 3 0t 

jiPiy - H 1 6 0 tmw^<r>^'^^-yVu~^a.->y h i 
9 0i-,.<£Wf^. ;io4"*i2 3 ofj. ^&^w\^m 
its^mm^ik^v-T. 1 4 0 <h^j-ii^fc>tsmf§2 sot 

1 7 0 t1S»(D5t§ftg§ 2 6 0 1 - . * 

5, ^iiso^ 7 r-f A*2 6 i:-ott. -en^n. if) 
yt^is^ 2 6 0 , - n ^^(i^b^sm^ 2 5 0 (csigj-r 
1 7 o^£)ifi|y-Ki 6 oicSig? 

4 0<l:5i'l«f<k3l£§#aS2 5 Ott. LARNETlOOt 

mmizmititnr^^^o tctcv. larnet2ooi^ 

O^i'^^b^tSff §§ 2 5 0 IS. LARNETl 0 0<DS<i 
5^1 5 0l;ia^gSt»-:jTl.^-5. 

[0 0 3 9] jjfg^j-sii^a^k^a^agft^v-x 1 4 o 
tt, ^a^b $ nrcfflscw^ffi^is^ i 4 i , - „ s^t « l 

T. jgpgy-H 1 6 0<&:n'LT. Jt^^iy h^-J/a::: 20 

h 1 9 o.-.iceii-r^. 

[0 0 4 0] ±8iJlBiKOhv7^' yi^lcMUTtt. 
h7-^a->y h 1 9 Oi-ni*i(Dlg»(Z)::^D-KA* 

>h*^«l5tV-X 1 9 8,-„lJ, ?«iccD»fi=^--V'U7 

Ai99,-n<£fg«-r-5o ii3?cw±ssfflKroif«fi^tt. m 
-KA*>H#«?tv-xi 9 8i-.{iiiq^e.ns8gi!ifi 

[0 0 4 1] §iiS!^x-7;U5'7'l^^+H 6 5(J. ^7 30 

nmm 9 9i-.;£#a{btT, iiw^^a^ban^m^ 

<£^!fi(iS'J3fexv;i.5^:fp^-y-i 6 SCOfeMffl^J^-h l 6 

1 ti^<b{rtmi\L^^mm2 5 0 1 7 0 

^^n^LTsaiM-r-s. -€-(0^. :i(D^a^b$n;^c±sitfla« 

i-mit^^^^2 5 Ott. 1 7 otcj; 

O-hi^ffiicBaiisti^ifffflfi^i 9 9,-.si!j?fi5>«i-r 
mmmt, ^w5i-»b3tsfi^2 5 ofi. ixN 40 

©xv;|/5'7'l'i7-y-T?, N<@(Z)<@SiJ(©3t+-v'J7SxV 

BI{b>tS<i88 2 5 0 fi, 1X12 (7)xv;i/5^7'l-i7-y-<& 

■en. ^®»©3t7r-f A*2 6 ii-. wtti^-^^nr, $ 
5)1;:, j®3S(OJt§fSS2 6 O.-.fi'KMSn. dcDSIt 

^mmzmi^r^o 6^mi[:^^s^^2 5otmz, 
^y)itmmm^^n-n'&^'h<Bxib^, so 
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[0 0 4 2] |g3(lS^$nfcLARNET3 0 Ott, L 
ARNET2 0 OOSiJCOSIiSfi^lJT*^, LARNET2 

oo(i^ufcj:5n, Sc^giJ'fii^a^b^aj^ifii&ifev- 
;^ 1 4 0 i:yo-HA*>H#«K^y-;^i 9 8i-.oia 

IgW. ^1.aBW;^3fiffi^PS:LARNET3 0 

[0 0 4 3] ClOLARNETS 0 Ott. f 5^Ji3 3 0 
tmmJ- h* 1 6 0 t«||ScO)t^^y h'7-i7a- y N 

19 0i-.SrWr5, ^C0c|3^)f 3 3 0(3:, jSS^i-S'J^ 
a^b#ai^j£IS^V-7 3 4 0 i:ffi»0®^Sfi§§3 6 

»fflT€r*. ^K^jSEfi^^sa^a^b^a^KSc^tv-xs 
4 0tt, acfi^>sij^aib*a)iqi&«v-x. iJckt;, 

cRv-^^^b. cinti. i&ji^8'j^afbi!'aiiq«» 

m\^m\t^mnmLitv-7. 3 4 o a. wg r u— tf 

THi^Sn-S^^ 1S3?C(7)5tlii|i8§3 3 3>-»<i:JSi&BS3 
3 4,-„ t^i^g^^i— X'r>y;u-^3 3 ^t^tlif- 
-K3 3 8i:S;'tU, ;in5)«. :^T. 5 7-7r-fe-v 
h3 3 1 t5 7-7r-fey h 3 3 9(7)WtJg^S$nTV^ 

«»a)m«i3 6 i.-.;it. :tn^n. 
§§3 3 3i-n tffii&(ommsft^3 QQ^.Azmm-^nx 
^t7r'rA*i 7 lis, mtit--V2'iQ^^mm 
%=T^}\^^-:rv>p^\ 6 5 rofeisiffljj^- h 1 6 1 \zm^ 
■rs. jipy-Hi 6oroi!gifc©;i/-X'r>yjJ?-hi 

h 1 9 0,-.H, 1®»(7)3t7 7'f A'l 8 Oi-ni£^»-LTBS 

[0 0 4 4] %'^m.^^<D-^m\^<r)'m.\z^^^,^x\t. 

m^^m^mitS'Mmm^yt'j-T. 3 4 0 a, l a r n 

ETl 0 0 tLARNET2 0 0<Dig:S5^iJ^a{b#a 

i^i^i!cjtv-x 1 4 0 tmm\zmm-r^. 't&&^m^& 
ib^ai^&&^y-x 3 4 0 tt, ^^mit^ntcm^oyt 
19SM^3 4 ii-oS^fiR-r-g). cns^tafbsnitjt 

f»ffiM^3 4 li-.tt, ffi:^;i^-h3 3 81?5t77'f A- 

i7i(c^-&snT. j^i^y-h'i 6 cstT 

iJiSflOlCieii^n^. L ARNET 1 0 0 tLARNET 

2 0 oom-^tmmiz, jamy-Kieott. tmk 

g'Jlc^^^y h'7-i7a->7Hl90 i llMfEjg-r 
^, 1i|gCC0Jt^:^>y h7-^a->y M 9 O.-.li. ^ 

n^^n, i®igc©^^fi^b3n;tT85fiKro^iw«ffi^3 4 

Sr3t7r'f A'l 8 0:-. *:^^bTS«•r-5. -e-® 

^, dWTSStJ'NCD^IffSffl^S 4 1)«. LARNE 
TlOO, *5j;t>', LARNET2 0 0 3^^ 
h 1 9 Oi<DTSiE3tW->-A'l 9 5j 

izmm-^n^. 

[0 0 4 5] ±«JfiiK(Z)h97'Cyi^(C*Jlr)T. ^D'V 
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^rffll^T. ^^^-y h9-:?a-7 
h 1 9 Oj HA*> K^fil^y-X 1 9 8i*^e)« 

S^i!£&:)tV-7.3 4 0 7-7 h 3 3 1 

[0 0 4 6J :inibm<D±X(D)^\Zii^^Xh. mW(D±. 

mm^<DmmtBm 9 9,-.«. ^^^>>y h^-^a- 

y 1> 1 9 Oi-.*^&jiliy-K 1 6 0lc:3t7r'f A*l 8 
Oi-„ ^rO-L/TmSISnS*^ untt. LARNETl 

00tLARNET200 i:t3tS|B|-C0:^}ilC J; Offt) 

ft-^i 9 9i-.!£^a{bLT. ::o^ffl^b$n^ctil:fj<i 

^b^ffl)^lSI?C^t7-X3 4 OCI, -lE-LT, ffifi^fij^tt 
^b^a^lS»JtV-X3 4 0*^6.eji3n5J:5(3, L 
ARNET100a:LARNET200 l':telt'5iSfia 
m^ii-fv 1 7 0(Z)j;5Aci;jljcgjSJ?14*:^^tt, LAR 
NET3 0 0(rlJfflv^^:ii:*^T^;^t>o m 

[0 0 4 7} jgRiy-H 1 6 ^t!^^'(k^wm.t^-:fv 1 
{I. «fi»fj#ffl^fc#a^5Sis^v-x3 4 oij. )ts 

1 6 0 75^e)>t7 7-rA'l 7 1 <£:fM^Teji3nT#;t± 

flSil'Nroif^fg^i 9 9i-.&sm-r?). Jtii*@«8 3 a 
3i«, MAMTx^nr. m:fj5}?-h3 3 8*^e.^iS 

gsyi'— rf Vi'Jl/-^ 1 3 5 ^:f^bT9i^nT^/c±SfE 

A'-r 77.75t^n-?n(D^tiiii^3 3 3i-D{c*nte>nT 40 

^coit3&<7)®A*'f Tx^nycTtiiiPsgss 3 3.-. 
^n^*n. ffii(co±ss#)^»itt«{t^i 9 9.-„tc 

^tt. jtii^igga 3 3.-.*^e.igisrom«S3 6 

n^, &-:fi»fij^aib^aj^ig^3tv-x 340 t*a^)- 
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[0 0 4 8] *K>t<?^^>y h'7-i7a-->hl90 
)«. ^^BJtCj:i)L ARNETt. 7-+xi7?-\'- 

1tfz\^. Jti^^y h7-i7a-y hi 9 OjK)T 
SiJ)tl^->-Al 9 5j iriSlTj^oTTSSffl'Jf'feiiiSn^Jt 

[0 04 9] LARNET100i:LARNET200 

tLARNET3 0 0 |*l(OJty-XlC J; OMfi^Sn?.^ 

^t*lH#a-rS«^HB8^UT<'5. 4'^^13 0, 2 
3 0. fesmi, 3 3 0 (cnSli, ii^. InPi#3? 

77'rA'(3iK-&-r?)<i:, 3dB»«g^Jfl$fe;5i5gfe-rs. 

L/Ta)Siia!^xv;w5^:rui7-y-i 6 5tt. 5d 

BOJ? AIRE'S 4, XA>ffl^, T;^tt)-S, JiR^y 
-H 1 6 Oi^^^^<;; h>7-i'a->y h 1 9 OiWiSfi 

1 9 3j t©ffl(D)tA7-ilS^«. MS. 
3~5dB©W-C*5. ig«®*?tt*:/7l 9 3j©J; 

[0 0 5 0] LARNETIOO. 2 0 0. 3 0 01*10) 
Ti?i8#J 1^*^ o T«. i2?tfi^^SiJ^a^k^aj?3i2$l?C^t y - 
X 1 4 0 <!: 3 4 0 fi, ■e-tl^'n. M 3 8 

^Jj*- h 3 3 8 {C*itiT. ffi»CD- 7 d BmOit^^-^- 

3j CDA:'3JJ^- M 9 2i IC*3t.iT. -21dBm(!:-2 
3 d BmroRfl(0fi*TM'>S-a--5. ^®i^S(cj;n«, 
iKftA^nTfigJftfllfiloSSI&ffltiSt. - 2 1 d Bmt- 
2 3 d Bma)fW©5tm^«. T«E5tU 1 9 5 1 1;: 

cfeit^ 1 5 5Mb/s & z(nym,'mmm.m^(r>'s^.mz•s&^ 

S^JiSfilScDm^AC-JcOt). ii!<j2 0dBO3/E5>;5:v 

[0 0 5 1] 3 SIC. 1ta®^<7)±ii5fiMejilC*l/i 
T. mBSroLED$:>^D-h*A'>H#«63ty-Xl 9 8 
jtLTfflV^T. - 1 5 d Bm(7)/17-S: 1 0 0 nmO) 
A'> H^l3t)fcoT, H:)t7 7'f A'Jcfe-^ 

T?^-2>. jSRsy-H 1 6 ofgrox'^^ h;u;^5-fv'>i^ 
§i)SJ)txT;P5^:^u^-y-i 6 5«. 

1 5 d B/fltM'>S-a:'5. dg^ffl 
*iJ:yf. ««A}R*^ffl5fc«)tC, -3 0dB®^t+ 
•\''J7*^. LARNETl 0 OCDS CM, T 
DMCOSmggl 5 OCOA:^;S(C. -e-UT, LARNET 
2 0 0 2 5 0 <r>X-nit-- h 2 5 8 (I, 

LARNET3 0 0©W*#-h3 3 8tgES$n5. 
%m^^\Zii.tVil. 3 0dBmC0it1fSTOi, LAR 
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NETIOO, 200, 3 0 OtCiJltS 1 0~ 1 0 OM 
b/s e c<7)U'-h(3j3lt5±Sg{|il'N®h7 7-i'-7 5'(i 

ftggtt, 1 0 OMb/s e cOx-^S'W-MC^tbT 
tt. -4 2 d Bm(7)!iSttS:^L. ^(Dfttb, mi 2d 

[0 0 5 2] 

m<D{m^rM-r^^&S:^p\^mit^y\^u-i;7-=^ lo 

[?!J#roittBJl 

100, 200, 300 '^^^m^^M^ttl—fl)V7i> 
±7.)l—7-^>^^-yhU--i^ (LARNET) 
130, 230. 330 fp^m 

13 1, 13 9 S.y-y7-ty h 

1 3 3, 3 3 3 ^mmm 

1 3 4. 3 34 

1 3 5, 3 3 5 >ifJV—$' 

1 3 8, 3 3 8 (.ti:^)4'N-h 30 

1 4 0. 3 4 0 

14 1, 3 4 1 Jtif ffiffl^ 
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1 5 0 Sfi^ 

1 5 3 JtSmtg 

1 5 4 isitty-:/;!/ 

15 5 xv;i/5='yui'-y- 

1 5 7 mm^'r^-jv 

1 5 9 <@SiJ<fffB<t^ 

160 iiiisgy-H 

1 6 1 eMffljp- h 

1 6 5 Siii!^xv;i.5^ywi'-y- 

168 JV-y'yfyift^-Y' 

170 m^m^^iJ-:fy 

171 Jt^T-TA* 
1 7 2 Xtlts- h 
173 m:»J3j^-h 

1 7 4 h 

1 7 5, 1 7 7, 1 8 0 ^77^ A* 

190 ^t^^yh^-i^a-yh 

19 1, 19 6 3t7 7'f A* 

1 9 2 A:'}^^- h 

1 9 3 &fijSJ?tt*7^7 

194 tU:^:it-h 

1 9 5 T«!^tU5^-A* 

1 9 7 jR^^lBltt^J^- h 

1 9 8 Zfa- HA'> K#^>tV-;^ 

1 9 9 mim 

2 5 0 ^i-wt:3tsfi§§ 

2 5 8 A*J}?- h 

2 6 0 JtSffifl 
26 1 ^77-1' A* 

3 3 1. 3 3 9 S.y-y7±y h 
3 6 0 «mSM«g 

3 6 1 ttilS 
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